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CHAPTER I  
INTRODUCTION 
1.1 Background 
Students at all levels of education are now confronted with an explosion of digital 
technology and information, which has an influence on the development of generation. 
The advancement of technological and information growth in the 21st century is quickly 
becoming a major issue in the worlds of education and international organizations, in 
terms of the skills that students must be equipped to face the globalization (Suciari, 
lbrohim, & Suwono, 2021). According to Casner-Lotto & Barrington (2006) more than 
400 stakeholders in the workplace believe that a variety of 21st century skills are required 
in the workplace. Therefore, Educational Leadership stated that an increasing number of 
business leaders, politicians, and educators are unified in their belief that students require 
21st century skills (Oliver, 2016). From that statement, educators are expected to integrate 
a variety of skill into the learning process, so that students have enough time to practice 
and mastered the skills (Erdoğan, 2019).  
Creativity is one of the 21st century skill that should be develop in education 
system. Teacher should provide creativity among students so that they can compete global 
competition through the learning process. By developing creativity, students are be able 
to solve the problem by generating a new and useful ideas. Creativity allows us to remain 
flexible to deal with many possibilities and challanges in our complicated and fast 
changing world (Ritter & Mostert, 2017). The higher the complexity of the problems, the 
greater the requirement for innovation. Because of its importance in innovation, the 
creation of new ideas and problem solutions has becoming a top priority in several 
countries. Indonesia government also supported this education system in the National 
Curriculum 2013. The curriculum’s aim is to equip Indonesians to be creative, innovative, 
affective, productive, and active in contributing to the environment, country, and world 
(Wandari, Wijaya, & Agustin, 2018).  
Creativity is an important skill that students should cultivate (Firdaus, Widodo, & 
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clear. Hanif et al. (2019) stated that there are still a lot teachers who assess cognitive 
aspect. It has the indication that the students is lack of abilities, particularly in creativity. 
The lack of creativity is because teachers have not provided students with the 
opportunities to develop their creativity. Even though, the recent curriculum that was 
designed places a greater emphasis on creativity. The lack of creativity is considered as 
the results of learning process that focuses solely on developing knowledge, memorizing, 
and convergent thinking skills (Fatmawati, 2018). That’s indicate the teacher centered 
learning still dominant in learning process. Thus, the teacher must provide the 
opportunities for students to develop their creativity in the learning process, so it’s 
becomes more meaningful.   
Learning activities are inextricably linked to the idea of mastering the concept. 
The idea of mastery the subject can be recognized through the concept mastery. According 
to Meyer & Land, (2006) when students integrate new information with their own 
understanding, they acquire concept mastery. In this process, prior information frequently 
combines with new knowledge to create a richer concept (Batlolona, Baskar, Kurnaz, & 
Leasa, 2018). Thus, concept mastery gives an impact towards student’s achievement and 
learning outcomes. According to Wicaksono (2020), students’ concept mastery in the 
form of a student’s cognitive ability becomes one of the most significant factors in 
determining academic achievement successful in learning. The process of understanding 
the ideas can be successful when students can simplify and visualize abstract material so 
that they are more readily comprehended, give interpretation, and are useful in everyday 
life (Baumfalk et al., 2019; Shidiq, Rochintaniawati, & Sanjaya, 2017; Wandari et al., 
2018). 
One of the factors that contributed to the lack of concept mastery is the learning 
strategy that applied by teachers (Pujani, Suma, Sadia, & Wijaya, 2018). In this case, the 
learning process was dominated by lecturing, the students were less involved in 
collaborative work, and teaching material is lack. Preliminary research that has been done 
by Wicaksono, Supeno, Budiarso (2020) supported the indication. The results shows that 
the students tend to memorize the concepts because of the teacher-centered learning and 
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and the students were not engaged in any discussion or experiment activities. As a result, 
the students have a low level of concept mastery. From that, the teacher must apply the 
learning strategy that allows students centered learning, involved collaborative work, 
conducted experimental activities, and encourage students to develop thinking skill.  
To overcome the problems related to the low level of creativity and concept 
mastery, the appropriate learning approach is needed. Teachers have the responsibility to 
prepare a suitable education and teaching techniques for the students, so that students may 
actively obtain the knowledge rather than being handed the information directly (Altun & 
Serin, 2019). STEAM (science, technology, engineering, arts, and mathematics) approach 
immerses students to fully engaged in a wide range of knowledge by utilizing an 
interdisciplinary learning that includes hands-on activities and providing relevant 
experiences for the students (Annisa, Effendi, & Damris, 2019; Li, Li, Mo, & Li, 2018). 
This approach also meant to put learners at ease, allowing them to more readily 
comprehended the concept being imparted and apply it in everyday life, as well as to 
explore the potential within them (Liliawati, Rusnayati, Purwanto, & Aristantia, 2018). 
Therefore, this approach assist the students in developing learning ability, such as 
collaborative, creative, communication, problem solving, and critical thinking skill (Li et 
al., 2018). 
STEAM is evolved from STEM education (Chen, Tang, & Mou, 2019; Li et al., 
2018). STEM education refers to the related education which focuses only on science, 
technology, engineering, and mathematics which was proposed by the National Science 
Foundation (NSF) in 1990’s (Li et al., 2018; Stewart, Mueller, & Tippins, 2019). Later, 
people understood that a full STEM education also requires the integration of arts 
education, therefore STEM education developed into STEAM education. The term 
STEAM refers to the integration of arts (A) and science, technology, engineering, and 
mathematics (STEM) (Conradty & Bogner, 2020). The arts in STEAM may help to 
demonstrate content and concepts through visual information or performing arts that 
combines images, text, and others (Liliawati et al., 2018). Therefore, the arts may act as 
a springboard for instilling creative thinking in normally taught STEM topics, which 
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Gray et al., 2019). The aim of STEAM in learning is not only helps teaching science, but 
also encourage students to think and work across art and science, so they are becoming 
more creative thinkers across discipline. 
Several studies have been proved that STEAM based learning has an impact in 
several aspects. Rahmawati et al. (2020) stated that the implementation of STEAM was 
proven to be able to develop various skills which needed in 21st century, such as critical 
thinking skill, creative thinking skill, collaboration, self-directed, and higher order 
thinking skill. Students learned how to use their knowledge to solve issues in a variety of 
ways. They also learned to think fluently by approaching problem solving from many 
perspectives. Liliawati et al. (2018) also stated that applying STEAM can enhance the 
concept mastery of learners. Learners may more readily comprehended the concept being 
imparted and apply the concept in everyday life. They also get a chance to explore and 
make connection between several topics through hands on activities. In the meantime, this 
research will stimulate creativity as well as concept mastery of the students in a school in 
Bandung, especially in learning heat transfer topic. 
Heat transfer is a scientific topic that may be found in everyday life; nevertheless, 
it frequently occurs in all levels of education in Indonesia (Anam, Widodo, & Sopandi, 
2017; Batlolona et al., 2018). The principles of heat transfer relay on our daily life, such 
as thermos flasks that can keep a hot water warm, the use of silver for standard solar 
panels as renewable energy sources, or even the natural phenomenon of cool breeze and 
land breeze is also the real example of heat transfer concept. Thus, heat transfer concept 
has the potential to become a basic concept for establishing more useful product in the 
future. To get the best outcomes, this concept combines scientific and mathematical 
explanations, as well as technology, engineering, and art. Based on that, the researcher 
encouraged to do the research with title “Students’ Creativity and Concept Mastery 
Through the use of STEAM Based Learning in Heat Transfer Topic”. This research will 
analyze two variables: employs the principle of heat transfer to assess students' creativity 
by constructing a simple heat resistance device utilizing STEAM based learning, as well 
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1.2 Research Problem  
Based on the background, the research problem of this research can be formulated as 
follows: “How is students’ creativity and concept mastery in learning heat transfer topic 
by implementing STEAM based learning?” 
1.3 Research Question 
Defining the research problem, this research seeks to answer the following questions: 
1) How is the implementation of STEAM based learning in learning heat transfer topic? 
2) How is the students’ creativity in learning heat transfer topic through the use of 
STEAM based learning? 
3) How is the effect of STEAM based learning on students’ concept mastery in learning 
heat transfer topic? 
1.4 Research Limitation 
The problem in this research is limited by several limitation as follows: 
1) STEAM Based Learning 
In this research, STEAM approach is conducted using five stages of STEAM PjBL: 
preparation; implementation; presentation; evaluation; and correction (Lou, Chou, 
Shih, & Chung, 2017). 
2) Students’ Creativity 
Students’ creativity is examined by creativity in the product that students’ have made. 
As stated by Besemer and Treffinger (1981), there are three kind of creative product 
dimension: Novelty; Resolution; Elaboration and Synthesis.  
3) Students’ Concept Mastery 
Students’ concept mastery is identified utilizing objective test based on Bloom’s 
taxonomy revised version. There are six level of cognitive domain which includes C1 
(remembering), C2 (understanding), C3 (applying), C4 (analyzing), C5 (evaluating), 
and C6 (creating). In this research, the objective test was using only three level of 
cognitive domain, C1 (remembering), C2 (understanding), and C4 (analyzing). 
4) Heat Transfer 
In this research, the concept of Heat Transfer is limited by learning objectives in 
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of subtopics that will be investigated by students are the concept of heat transfer which 
includes conduction, convection, radiation, evaporation, and flask. 
1.5 Research Objectives 
The aims of this research are specified in line with research question as follows: 
1) To gain an overview of the STEAM based-learning application in learning heat 
transfer. 
2) To investigate students’ creativity in learning heat transfer through the use of STEAM 
based learning. 
3) To investigate the effect of the STEAM based learning on students' concept mastery 
in learning heat transfer. 
1.6 Research Benefit 
The findings of this research are likely to be beneficial to the following parties: 
1) For teacher: This research is expected to increasing teacher insight, assisting teachers 
to apply innovative teaching methods in learning physics, particularly in heat transfer 
topic, and make connection between multi-disciplinary knowledge of science, 
technology, engineering, art, and mathematics in the learning process. This research 
will also give information on how to investigate students’ creativity and concept 
mastery in STEAM based learning.  
2) For Students: This research is expected to provide students with learning experiences 
in STEAM based learning that would be useful for their future and stimulate students' 
creativity and concept mastery in learning Physics, particularly in the heat transfer 
topic. 
3) For researchers: This research is intended to provide more information and reference 
for other researchers to use in developing future research on how students' creativity 
and concept mastery by using STEAM based learning. 
1.7 Organizational Structure of Research Paper 
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This chapter discusses how research problems and research issues are arise, identified, 
and addressed as background. The research problem is limited by limitation of 
problems. This chapter also provide the research’s aims and benefits.  
2) Chapter II: Literature review 
This chapter describes the literature review for the theories that were used in this 
research. The theories employed in this research include students' creativity, concept 
mastery, heat transfer topic, and STEAM based learning. 
3) Chapter III: Research Methodology 
This chapter outlines and describes the methodologies utilized and implemented in 
this research. This chapter goes through the research method, research design, 
classroom treatment, population, sample, hypothesis, assumption, and data analysis in 
depth. 
4) Chapter IV: Result and Discussion 
This chapter focuses on the data acquired during this research was being undertaken. 
It discusses in detail how this research analyzes and processes the findings data, which 
can be utilized to answer research questions. 
5) Chapter V: Conclusion, Implication, and Recommendation 
This chapter summarizes the findings after the data has been collected, processed, and 
analyzed. Therefore, this chapter provides the implication and the recommendation 
based on this research. 
  
